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EDITOR'SCOMMENTS

It is very graiifying to see that a number of the issues which have been raised in this Journd
in the past 4ill continue to draw interest and comment from our readers. Equaly pleasurable is
the knowledge that our readership extends far beyond the borders of the U.S. The rdationship
between science and religion is one of these issues. The Commentary on the subject in January
drew three objecting letters, which | have included here.  Another of our continuing interests is
the subject matter of the current play "Copenhagen”. This issue presents a view, from Germany,
of the topic contrary to those we have published previoudy. Our discusson of the civil aspects
of nuclear power continues with two letters and an aticle whereas a review and commentary
look a nuclear power's military aspects. "the bomb."

A new subject for us is science education. This issue contains two aticles on the subject -
one with cartoond!

Finaly, we are happy to announce that our Journd now has a news Editor, Jeff Marque, who
has also agreed to serve as genera co-editor, thus broadening the vision we can present to you.

AM.S
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ELECTION RESULTS

The reaults of the 2003 FPS dection are in. We had, as usud, an extremely strong group of
candidates. Thewinners of thisyear's dection are:

Chair-Elect: Mark Sakitt
Vice-Chair:  TinaKaarsberg
Executive Committees  Barry Berman and Susan Ginsberg

As you recdl, there were two Chair podtions in this year's dection. The reason was that
Micheel Rosenthd resigned his postion of Vice-Char since he accepted a pogtion at the
International Atomic Energy Agency in Vienna. Tina Kaarsherg's eection to Vice-Chair creates
a new vacancy on the Executive Committee because she was eected a member of the Committee
in 2002. Thus, an offer was made to Charles Ferguson, who finished third in the eection for
Executive Committee and we are thrilled that he has gracioudy agreed to join us effective
immediatdy.

We received a grand tota of 479 votes (from a total membership of 4549) of which 36 were
paper balots. Many thanks to everyone who ran this year and to Marc Sher who ran the
electronic portion of the eection.

Andrew Post Zwicker,
Secretary/Treasurer
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ARTICLES

THE TROUBLED STATE OF U.S. SCIENCE EDUCATION:

PROBLEMSAND POSSIBLE SOLUTIONS
Daphne Burleson

How is it that the United States is congdered to be the world's leader in technologica
innovation including science research and development; yet in terms of science and mathematics
tesing, our 12" grade students scored near the bottom compared with students from other
countries.

According to the Third Internationd Mathematics and Science Study (TIMSS), U.S. 12"
grade students not only scored near the bottom on recent tests, but specificaly scored behind
every other nation, except Cyprus and South Africa?

Furthermore, in physics, the United States scored at the very bottom as well.

On December 2001, during a House Floor discusson on funding for science education in the
FY 2002 budget, Representative Vernon Ehlers (R-MI) acknowledged that the United States is
indeed “dead lag among those nations in high school physcs” Interestingly  enough,
Representative Ehlers is one of only two physcids serving in Congress since 1996. He further
went on to refer to the 2000 NAEP (Nationa Assessment of Education Progress) results which
found no improvement in sdience literacy in the 4" and 8" grades, and a decline in science
performance in science performance in grade 12 since 1996.

Yet conferees on the FY2002 Labor-HHS-Education appropriations bill (H.F. 3061)
provided subgtantidly less targeted funding than in 2001 for improving science and math
education. In the resulting conference report, however, states were encouraged to continue their
current level of effort to improve science and math indruction by making use of funds available
for improving overdl teecher qudity.

Is amply improving overd|l teacher qudity the answer to the continuing troubled date of
U.S. science education — or, are there and should there be other methods in addition?

On January 15, 2001, a study by Professor J. Hubisz, Presdent of the American Association
of Physcs Teachers, published by the Associated Press, showed 85% of middle school students
are usng science textbooks so full of errors and inaccuracies as to make them unacceptable.
These books have been called “terrible’® from a science standpoint, and it has been stated that
many science teachers have little science training.

According to a recent Bayer survey, ‘The Bayer Facts of Science Education VI: Americans
Views on Science, Technology, Education and the Future’, 93% of respondents said students in
their state need a stronger education in science to be prepared for the new inventions, discoveries
and technologies that increased investment will likely bring. They dso daed a bdief that the
way to strengthen science education is for their state and governor to support pre-college science
education reforms that emphasize inquiry-based, hands-on learning over traditiona textbook and
rote memorization.*
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| beieve drongly tha hands-on learning is the best, mogt practicd way of leaning in
science education; when you condgder the high school requirements of 3 years of science and
math, the importance of truly immerang students in these subjects comes to the fold. A criticd
gep in achieving strong, positive results, is to expose students to the hands-on approach.

Nobd Lauregte in Physics, Leon Lederman, has stated that “Science works in a hierarchy.
It's a pyramid with mathematics at the base. Physics requires mathematics and is second.” So in
asense, the two go hand and hand and should be considered criticd in learning.

In his paper, “Scientists and Science Education Reform: Myths, Methods, and Madness”
James Bower, Asociate Professor of Biology a Cdifornia Inditute of Technology, states his
own findings from sudies of Cdifornia schools He theorizes that “attempts to trandfer the
excitement of science through lectures never gives teachers the opportunity to experience the
thrill of doing science themselves” He dtes that in most cases, “the ‘hands-on’ activities are do-
it-yourself  ‘cookbook’ demondrations of the sort professors design for ther own
undergraduates.”

Having taken more than a science course or two, particularly physcs, in my lifetime, | have
seen this in practice. Even in high school, the teacher would perform the experiment in kcture to
ensure the same outcome each and every time.  Often student reaction would flicker from dight
interest into complete boredom in watching the teacher demondrations.  Although | do
remember once, my hiology teacher dicited quite a “shock-jock” response when he one day
produced a fetus-in-a-bottle from a pocket in his lab coat merely for the “fun” of it.

My quedion is Why should science experiments soldy be peformed by teachers in
lectures? Why can't time be specificdly dlotted for students to participate in science activities
and experiments themsdves in addition to being introduced to the subject a hand by ther
teachers?

And what of the claim that science teachers are inadequately prepared to teach science?

In his report on science education, Bower dates his finding that “the more college science
courses a teacher has taken, the more likely they are to modd their teaching on the lecture-based
goproach of most universty science professors” He dso dates a finding that “teachers with
fewer college lecture-based science courses are often more amenable to fundamental change to
inquiry teaching methods than are those whose examples for science teaching come from college
and university professors’, and “as these teachers become involved in red science experiments
in their dassooms, they inevitably seek additional science content knowledge®  This would
seem to drongly sdl the argument that teachers with fewer lecture-based science courses are
more open and willing to use hands-on teaching methods in ther courses.  With this in mind, it is
important to continue to edablish the importance of having red experimentd science and
inquiry-based learning in our schooals.

Science involves inquiry and exploration. Its teaching should dlow opportunities for red
openrended scientific discovery. | bdieve tha splitting lecture time into in-class hands-on lab
time in pre-college education courses is the best way. Another key is in reaing the teaching of
scientific principles to what's going on in the red world.

Students can be encouraged to read the newspaper on a regular bass, specificaly looking
for science articles discussng what's happening around them. These aticles can be brought into
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dass and shared with fdlow sudents in discussons lead by teachers, further supporting the
inquiry-based learning process.

Sooner or later, the deficiencies in U.S. science education will catch up with our advances in
scientific and technologica development. A new philosophy of true hands-on learning on the
part of students in cooperation with their teachers seems the most practica solution.

Notes

1. |EEE*USA/Bayer, July 2000

2. Grandfather Education Report, February 2002
3. Grandfather Education Report, February 2002.
Bayer Corporation, July 2002.

Scientists and Science Education Reform, Bower.
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Physics on the Subway
Robert H. Romer

If you ride the buses sarving the “Five-College’ community here in western Massachusetts,
on each bus you will find one or two “physics ads’ in addition to the usud "*Please don"t eat on
the bus™* placards. In each one, a number of articulate cats and dogs get into a brief physics
discusson, ending with  “Lets Try It and “What Do You Think? Vigt Our Webste
www.amherst.edu/~physicsganda . Our initid quedions include physcs professor favorites
such as “Which way does the tricycdle go? ” and “The helium bdloon in a ca” and questions of
enduring interest to the public such as “Should | turn down the thermostat a night”? (That one
seems obvious to us; to most ordinary people - i.e, nonphysicists - it is not obvious & al.) One
of our placards, reproduced below, is an old physics puzzler, “Throwing the anchor overboard”. |
am now a member of what may be a very sdect group - those who have done the experiment; no
matter how solid the theory, | was not going to go public without the experimenta test.

We want to give bus riders (and web surfers) the idea that thinking - even (or especially)
about physics, with its bad reputation - can be fun. Physics deds not only with gdaxies and
quarks but aso with everyday objects and phenomena. Don’'t stop with our handful of questions
- keep your eyes and minds open to the natura world around you.

Although this project is 0 far “Physics on the Bus’ (and our local buses at that), we cdl it
“Physics on the Subway (POTS)” to indicate our higher ambitions (for which we will need
money beyond that provided so far by Amherst College and by our own pockets). POTS is a
amdl pat of a dream that John King and | cdl “Physcs Everywhere’ dating in the cradle with
an “Age-Zeo Physcs Kit” for every newborn child. (See King's Oersded Medd tak
“Obsarvation, experiment, and the future of physics’, Am. J. Phys. 69 (1), 11-25 (2001) for a
full description.) The idea of putting placards on buses and subways is one that we were pleased
to borrow from phydcigs in the UK. who have done something smilar on the London
Underground. (Brenda Keogh, Stuart Naylor, and Catherine Wilson, “Concept Cartoons: A new
perspective on physics education”, Phys. Educ. 33 (4), 219-224 (1998).) Our drawings are by
our talented artist and collaborator, Bruce Aller. (See cartoons below and in next file.)

The website has received a great many emails (and | fed guilty about not having answered
dl of them yet). Some are just nice “It's wonderful to have found something entertaining AND
intelligent on the internet for a change. | look forward to more Qs&As. Keep up the good work!
' Some argue with our answers. “Youre wrong! The trike goes backward. | haven't tried it, but
| don't need to. Too bad you made a mistake. Interesting, anyhow. ” Many have suggested
more questions for us or smply asked us to respond to theirs “This is a little morbid, | admit,
but it's something | have wondered about for years. If you are in an devator that is fdling, will
jumping up and down reduce your chance of being killed when it hits - assuming, of course, that
you arein mid-air when the devator hits bottom. Thanks”
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We would welcome your comments, suggestions for further questions, and especidly for
thoughts about other trandt systems that might be as cooperative in this project as UMass Transt
has been.

Robert H. Romer,
Department of Physics, Amherst College, Amherst, Massachusetts 01002
rhromer @amherst.edu ; 413-542-2258
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Securing the Atom — Using Advanced Simulation to L ook
Ahead to 21* Century Nuclear Energy

Edward D. Arthur

Nuclear energy could grow rapidly in the coming decades, driven by two mgor factors — -
expanding energy demand occurring in deveoping nations and requirements for emisson-free
energy production derived from regiona or globa environmenta needs.

Higtoricd data indicate that energy use is linked to prosperity. Typicdly a nation has
reached a “devdoped” date when its per cgpita annud dectricity use is severd thousand
kilowaitg1]. In the future an increesng number of naions could meet “prosperity” conditions
and smultaneoudy have ggnificant populations. In the developing world, in addition to China
and India, naions such as Brazil, the Philippines, Indonesia, Mexico, Turkey, Thailand, Iran,
Columbia (among others) could resde in the top-twenty most populous nations and could
achieve energy usage characterigtic of developed nations by mid century[2].

Under such scenarios, nuclear energy, nuclear materids and nuclear materids technology
could exig in environments very different from that of the past forty years. At issue are what
types of nuclear technologies could lead to achieve even higher levels of proliferation resstance,
safety, economics, and environmental performance required in the future? What are technology
routes and tools that could help create needed nuclear energy and fuel cycle sysems optimized
for 21% Century needs and implementation?

Meeting requirements of the types indicated above place drans on the nuclear energy
infrastructure present in the United States and other developed nations. Nuclear facilities
(laboratories, nuclear materias processng, test reactors, and criticad assemblies) are often old, in
a date of decline, and a sgnificant number have ceased operation. Student populations in aress
asociated with nuclear energy (nuclear engineering and physics, materids science, actinide
chemidtry,...) are so0 decreasing.

At the same time, cgpabilities in advanced dImulation and massve computationd power
have grown subgtantialy. Nuclear wegpons stockpile certification, a technology aea having
mgor padlds to the nucdear energy aea, has adopted massve smulation (through the
Advanced Smulaion and Computing Initiative (ASCI)) as a means of meeting its needs in the
absence of nuclear tedting. The smulation philosophy of the ASCI program is to incorporate
detaled models of processes and sysems on a multidmensond scde  (microscopic,
macroscopic, to full sysems levels) that are then run on large, massvely pardld computers. A
amilar approach could be developed and employed for nuclear energy system design and nuclear
materials control. Two example areas are presented.

Enhanced integration and optimization of proliferation resstance and safeguardability into
fud cydlefacilities and operations

Future nuclear energy demand scenarios could lead to larger-scale and more widespread
implementation of closed fud cycles (ones where spent reactor fuel is reprocessed to recover
plutonium and higher actinides which are further consumed in reectors). For the firg haf of the
21% Century, therma reectors (light water, heavy water, or gas-cooled) will probably represent
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the mainday for nuclear energy production. At the same time, recovery of plutonium and higher
actinides, as wdl as cetan long-lived fisson products followed by ther burning or
transmutation, could see widesoread implementation as a means to reduce the number of
geologic repositories required for a once-through nucdlear fud cyde (as presently implemented in
the United States). In closed cycle systems, inherent proliferation resstance and safeguardability
atributes protect againgt nuclear materids theft, materids diverson, and/or nationa efforts to
acquire materias from civilian nuclear energy facilities and/or technology.

The past devdopment and congruction of nuclear materias facilities have often gpproached
safeguardability as an “add on” -- ie detection and materid control systems are implemented
once a dedgn has been largdy developed. Two smulation-based approaches can be used b
integrate and optimize, in an a priori fashion, facility operations and safeguards. The fird is
detailed facility smulation modes that include festures describing

- The tracking of materids (plutonium, uranium, ...) inventories through Al
Processes,

- microscopic materials separations flowsheets,

- dl redevant process operdions including equipment performance description,
materid inventories, and trandfer lines, and

- measuring ingruments performance and expected data; and
- awide variety of processlogic options.

Earlier [3] versons of such nucdear materia facility smulators have been used to assess the
performance of facilities such as the Rokkasho reprocessing plant under condruction in Japan.
Newer gpproaches, based upon dynamic systems simulation, that utilize commercidly avalable
platforms such as EXTEND™, offer the potentia for expanded capabilities and flexibility.

A second promisng method lies in the utilization of multimillion-dollar gaming industry
engines to creste true-to-scae interactive, virtud environments. Such approaches (for example
the Virtud Interaction Simulation and Inspection Tool (VISIT)[4]) dlow development of three-
dimensond interactive architecturd and outsde-world representations that can be true to scale
and operation. These methods can provide visud details and smulated processes for replication
of red physcad locations (equipment, facilities, buildings) and environments, and can dlow
multiple usersto interact in the same virtud environmernt.

The development and use of such tools could provide increased confidence in the operability
and safeguardability of future nuclear materia facilities by exploring computationdly the effects
of dternative processng methods on the operating characteristics of a proposed facility, by
computationdly evauating nuclear materid inventories and associated detection systems, and by
dlowing evduation of “wha if” scenaios to maximize resdance of fadlities to maenids
diverson and misuse.

Advanced Smulation - The Numerical Reactor

Future implementation scenarios for nuclear energy will place increased emphess on the
operationd performance of nuclear reactors and associated systems.  Safety will be continue to
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be of paramount importance as the number of reactor operating years increases worldwide.
Traditiona reactor safety requirements may have to extend well beyond traditiond limits to
include Stuaions where deliberate actions (terroridt, indder threst) could maximize negeative
impacts normaly associated with a severe reactor accident. Today a number of uncertainties
exis pertaining to the description and assessment of severe reactor accidents. They include the
interaction of fisson products with the reactor vessd and contanment, core mdting and
subsequent interaction between a molten core and concrete, containment response and failure
modes, and, overdl, the vdidation of diverse computer codes used to modd complex sequences
of events.

Advanced smulation, coupled with modern computational power, could provide powerful
tools to further enhance the robustness of future reactor systems. For example, reactor safety
codes were largely written in the 1970's when supercomputers were one-thousand times dower
and had roughly one-thousands of the memory of today’s supercomputers. Such computers (and
codes) use approximation dgorithms to solve necessyy patid differentid  equations for
representation of two-phase flow. These gpproximations creste numerica errors, violate energy
conservation, etc. Modern computers and numericd methods can dlow sSmultaneous, and
accurate, solution of nontlinear, coupled sets of partid differentid equations describing two-
phase flow with conservation of mass, momentum, and energy in both phases.

In andogy with the ASClI example mentioned ealier, a virtud or numerica reactor
smulation system could be created having the following features:

- the desription in three dimendons (plus time-dependent behavior) of
microscopic  processes involving particle transport, materias response, chemica
kinetics, and time-dependent nuclear data;

- men and macroscopic descriptions of therma hydraulics, radiation damage, fue
peformance and burn, subsystems including heat exchangers, safety and contral,
and power converson aswell as system interfaces and feedback processes;

- gydems levels descriptions including containment dructure performance and
cregtion of “virtud” assessment environments.

“Modds’ currently exist that point to the end product for such a smulation system (or for
key components). One example is the MCNP Monte Carlo particle transport code[5] that
operates within date-of-the-at pardld computing environments and dlows computation of
transport phenomena within sophisticated geometrical environments.  Another recent, and very
pertinent modd for a numericd reactor smulaion sysem is the multinationd REVE (Reector
Virtua Experiment)[6] effort. This project ams a quantitative smulaion of irrediation effects
in materids, thus complementing and eventudly replacing presently-used empirical  approaches.
An eventud computational system, benchmarked with suitable experimenta data, could reiably
move smulation from interpolation between known daa to prediction into performance aress
lacking in experimental data

These two examples illudrate the power and potentid of advanced computing and
gmulaion as goplied to advanced systems for nucler energy and nuclear materids contral.
Developing and applying results of such sysems could engage and dtract new tdent into an
important nationa and internationd need area.  Equaly important, such capabilities could be a
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cornerstone for the development of safe, secure, and codt-effective nuclear energy systems
needed for the 21% Century.

[1] E. J Moniz and Mdanie Kendeline “ Medting Energy Chdlenges Technology and
Policy “ Physics Today 2002

[2] E. J Moniz, persona communication, November, 2002.

[3] T. Burr; L. Wangen, A.Coulter, “Simulation and Anadyss of Plutonium Reprocessng
Pant Data’, Proceedings of the 37th Annua meeting of the Ingditute of Nucler Materids
Management (Naples, Forida June 1996), Los Alamos Nationd Laboratory informal report, LA-
UR-96-2614, June 1996.

[4 S S Satz @ d, “The Virtud Interactive Smulation and Inspection Tool (VISIT)”,
Proceedings of the 43rd Annuad Megting of the Inditute of Nuclear Materids Management
(Orlando, Horida June 2002), Los Alamos National Laboratory informa report, LA-UR-02-
3205, June 2002

[5] Judith Briesmeigter, editor, “ MCNP -- a Generd Monte Carlo Code for Neutron and
Photon Transport”. ; Los Alamos National Laboratory report, LA-7396-M-Rev.2 (1986)

[6] S Jumd et d, “Smulation of Irradiation Effects in Reactor Pressure Vessel Steds. the
Reactor for Virtud Experiments (REVE) Project”, J. of Testing and Evaluation 30, 2002, p37.

Edward D. Arthur

Mail Sop C331, Los Alamos National Laboratory
Los Alamos, New Mexico 87545

(505)667-2837

(505)667-4098(fax)

earthur @lanl.gov
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Thoughtson Edward Teller’smemoirs
(Edward Tdler, Memoirs: A Twentieth-Century Journey in Science and Palitics,
Per seus Publishing, Cambridge, MA (2001), 628 pp.)

Donald H. McNeill

Edward Teler's Memoirs (published in his 93rd year) discuss science, politics, and his
persond life, especidly his devotion to family and his exiles- from Hungary in the 1920's
because of the numerus clausus in Hungarian universties, from Germany in the 1930's because
of Hitler's rise to power, and from the American physcs community because of his testimony
againg Oppenheimer. These memoirs are a digtinctive, important record of the twentieth century,
but they do not provide an accurate history. Thisisabook to react to, aswell asto read.

In his long life, Edward Tdler has paticipated in most of the mgor physcs events of the
twentieth century. As a sudent and young graduate, he contributed to the glorious days after
WW | in Gemany and Denmark. He hdped arange Eingein's letter of August 1939 to
Roosevelt that initiated the US atomic bomb project and he worked a Los Alamos during the
war. The later Sxty percent of his memoirs is devoted primarily to political themes, including
the devdopment of the H-bomb, establishment of a second nuclear weapons laboratory, and the
Oppenhemer hearing, as well as work againg nuclear test bans and arms control and for baligtic
missile defense and peaceful uses of nuclear explosives.

As a physicig born shortly after WW I, | have heard of Edward Teller dl my life. In my
own work, | have come across some of his scientific collaboraions, including the BET theory,
Inglis-Teller effect, and Jahn-Tdler effect. In palitics his contributions have been individua and
forceful. Having read severd of his books, | dready “know” him, but his memoirs are the
longest and most readable of the lot.

Teler devotes an astonishing amount of space to J Robert Oppenheimer, about whom
dmog everything is "suspect,” from the time of ther firsd medting in 1942 until Oppenhemer’s
death. Teler was dready a focus of controversy before his negeive testimony a the hearing
(April-May 1954) which led to the removd of Oppenheimer’s security clearance. Tdler's
extended discusson confirms that the Oppenheimer hearing is the centrd point in his own life
and that he is dill much vexed over his rgection by many Ameican physcds following his
testimony.

The famous Tdler-Oppenheimer dichotomy is not, in fact, wel defined in terms of
hisory or mordity. Teler and Oppenheimer are not the “opposites’ of myth. Tdler is a brilliant
man of condderdble integrity with some unplessant, dangerous opinions regarding armaments.
He is dso a nasty manipulator. Oppenheimer shares some of these characterigtics in the guise of
a very different persondity. Oppenheimer did a magnificent job for our @untry in the Manhattan
Project and it is sad to contemplate how the government treated him afterward. Teller argues in
his memoirs that the reason he spoke againg granting a security clearance to Oppenhemer was
the latter's trestment of Haskon Chevdier. This cam is inconsgent with Tdle's dory as it
evolves in these memoirs. Oppenheimer was dropped because of insufficient enthusasm for the
H-bomb [395]. (References to pages in Memoirs ae given in brackets) That was the
government’ s policy interest, and Teller was a handy tool for the occasion.
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Teler has a point a@out Oppenhemer's tretment of Chevdier. | read about the
Oppenheimer affar when | was in high school, and fdt that Oppenheimer midrested Chevdier
and was not a nice guy. Indeed, Oppenhemer left a number of his graduate students and
colleagues to blow in the winds of the anticommunist hysteria of the 1950's. David Bohm, one of
Oppenheimer's students and among the brightest US-born physicists of the century, had to
develop his career overseas. When my wife read Robert Jungk’s Brighter than a Thousand Suns,
a higory of the atomic bomb published in the 1950's, she dso got a bad sense of Oppenheimer,
despite Jungk’s sympathy for him. As she sad, that is a 9gn of a well told story. So, Oppie was
not a good friend. And he told some fibs to the security people in the Manhattan Project, al of
which they knew about.! But that was not the issue for the Personnd Security Board. Teler's
“digagte for ambiguity in friendship” is firmly stated [394], but in the Oppenheimer affair he was
being used.

Tdler's comments [395+] on Oppenheimer’s hazy mora reasons againgt further work on
the H-bomb are obliquely appropriate. Oppenheimer’s occasiona arguments for preventive war
and further weapons development were not far from actua US policies or, as it appears today,
from the consequences of Tdler's pogtions. Preventive war is only a step away from the later
policy of mutually assured destruction. If war hagppens, the distinction liesin the time of attack.

In the early postwar years, the nation's leadership was conceding the country’s future to
increaesng militarization. Eisenhower commented on this trend in his farewd| address in 1961, to
Teler's scorn [459+]. Massive nuclear armament was advocated by, among others, Forrestd (the
firdg Secretary of Defense, whose paranoia was wdl known), Baruch (who subverted the
Acheson-Lilienthd proposals for internationd control of nuclear energy), Byrnes (secretary of
date), Generals LeMay, Arnold, and others (who threatened to bomb Soviet cities in "massve
retdiation,” long before they could have attacked), and Dulles. The record presented by Tdler
shows that he was spesking for (but, | emphasize, not working for) E.O. Lawrence, Willard
Libby, and Lewis Strauss, dl of whom were srongly opposed to Oppenheimer. Tdler was
adways a true bdiever, quite willing to “be done” We can infer from his long lig of politicaly
agreeable friends that he was not redly done from 1945 onward. His efforts to vindicate himsdlf
vis-a-vis Oppenhemer, Rabi, and Bethe and to gan sympathy for himsdf in his isolation of haf
a century ago are unconvincing. | suspect that Tdler could (have) ease(d) his pan over
Oppenheimer by looking "outsde" himsdf occasiondly.

Teler has often spoken and written about the problem of secrecy, and he sometimes
makes sense about it. But his own use of secrecy to cover his tracks or avoid the appearance of
incompetence or falure is evident in his memoirs. This is andogous to the government's use of
SECrecy.

The successes of the plowshare program (nuclear explosives for excavation and enhanced
gas production) were more limited® than Teller claims [448+, 466, 492+]. His praise of Soviet
successes in this area compared to American falures is quaint nonsense. Both the Soviet and
American programs were flops-- unnecessary and without economic benefit. Nobody uses

"peaceful nuclear explosives' today or would even think of it; the demand did not come from the
consume.

Tdler can be a lucid writer, but he does not explain the “secret” of the Hbomb clearly.
His discusson of therma disequilibrium and radiation opacity [178+, 312+] hints at, but skirts,
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the mechaniam by which radiation from a fisson exploson initiates a fuson exploson in the H-
bomb, even though much of the idea has been exposed publicly snce 1970 (laser fusiont!).

Fallout from nuclear tests was the mgor reason for the amospheric test ban of 1963.
Tdler's figurehead oppostion to a test ban delayed this treaty for years. He ill defends nuclear
tesing and opposes agreements limiting nuclear armaments. He writes [440] tha “the annud
amount of radiation receved from amospheric nuclear testing at its highest leve (in 1963) was
13 mrem.” This is presumably to be compared to the roughly 100 mrem annua dose a sea leve
from natura sources. Falout, however, is not digributed uniformly over the earth's surface.
Thus, cumulative doses exceeding 3.0 roentgens (for gamma rays, equa to 3000 mrem or more
than 200 times Teller's vaue) were reported® for inhabited areas more than 80 miles from the
center of the Nevada tes dte from about 1 MT cumulative fisson exploson energy release
through 1958.

Andrel Sakharov, the leading Soviet developer of the Hbomb, had a very different career
and very different senghilities from Tdler's. Teler writes [320], “1 formed the impresson tha
the Russan physcis’'s strong negdive fedings about nuclear explosves may have been rdated
in part to the use of political prisoners as laborers at test Stes, and the lack of even rudimentary
safety measures to protect them. The gStuation in the United States was very different.” Teller
refers smugly [463] to Sakharov's "impresson (based on wdl-publicized speculaions) about the
hazards of low-level radiaion." On the contrary, Sekharov's views were srong and well
founded” "My view of nudesr tests in the amosphere as a direct crime against humanity no
different, say, from secretly pouring pathogenic microbes into a city aqueduct, a viewpoint which
| came to hold even the 1950's, received no support among the people around me. | saw how
easly people fit ther opinions to conceptions tha ae convenient to them." Given his
contributions to the Soviet civil rights movement from 1965 onward, Sakharov was undoubtedly
aware of prisoners working in the wegpons complex, a phenomenon widespread throughout
Soviet society. Was the safety Stuation redly different for the Indian uranium miners of
northwestern New Mexico in the 1940-60's? Many of them died of radiationinduced lung
disease long after the danger was identified.

Tdler's “impressons’ are a grotesque trividization and digtortion of Sakharov's own
views on nuclear testing and armaments from 1959 to his death. Sakharov wrote® “Three
technicd aspects of thermonucler arms have made thermonuclear war a threat to the very
exigence of civilization. These are the enormous destructive power of thermonuclear explosions,
the relative cheapness of rocket-borne thermonuclear wegpons, and the practica impossbility of
effective defense agang a massve nucdear missle atack.” Teler's fath in defense agang
nuclear wegpons and missles appears early, with reports he wrote for a nava officer in 1945
[218+] and for a member of Congress in 1946 [224+], continues through the Star Wars episodes
of the 1980's [525+, 541+], and on to the present day. The impossibility of effective defense was
pointed out in the AchesonLilienthd report® and has never been refuted by any of the missle
defense notions upon which our country has spent hillions of dollars. The Acheson-Lilienthd
report trested nuclear wegpons as a political problem with no long-term solution except the limits
of (1) agreement to stop their production and deployment by al or (2) annihilation.

Tdler cites E. U. Condon's "discomfort® with Oppenhemer as the reason for his
resignation from the Manhattan Project in 1943 [180], but Condon, himself, wrote* thet the main
issue was "compartmentdization” (i.e, Genera Groves). Herbert York was the first director of
the Livermore laboratory. After leaving that postion (succeeded by Tdler), York became an
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effective government advisor and negotiator for the test ban and later tregties. He provided the
world with much information to counter the daims of the nuclear amorers’” Teler makes no
mention of York's opinions and later activities, except to note that "the current [in 1958] director
of the laboratory, Herb York, leaned considerably toward approval of such a treaty” (atmospheric
test ban) [434].

Teler delights [531+] in his contribution to Reagan's “Star Wars’ speech of 23 March
1983 (actudly a brief appendage to a longer speech mainly about Cuba). A more representative
incident that Teler fals to mention is the role of his “x-ray” lasr missle defence scheme in the
falure of the Reykjavik summit of October 1986, where Reagan met the Soviet leader
Gorbachev to discuss dissrmament. At that time there was a battle at Livermore regarding data
from x-ray laser experiments, whose success had been trumpeted by Teller and the laboratory
adminigration, while the immediate supervisors were concerned about the vdidity of that data
Briefed on the "successes” Reagan believed the sysem was nearly ready for deployment and
pressed the Russans on the matter, thereby wrecking the Reykjavik taks. After long politica
battles and (as in the 1950's) damage to the careers of some opponents of the xray laser scheme
at Teller'sinstigation, the results were shown to be negative, bordering on fraud®

In sum, Teler’'s memoairs are an extensve record of physcs in the twentieth century. His
dories of his sudent and post graduate life are lively and engaging, as are his dories of his
devation to his wife and family. The book begins with severd typogrgphica errors in Hungarian
and ends with a dubious interpretation of Arisarchos name as “best beginning.”  ("Noble
leader” is a better trandation.) In between, there are so many digtortions of history, science, and
politics that the reader is well advised to check other sources. Teller has his “glasnost’™ in these
memoirs, but the rest of us need more data

Over the years Tdler seems never to have grasped the reationships among the interests
and activities of those who do research (this pays well), those who build weapons (this pays even
better), those who use weapons (mass murder presents problems to many military leaders), and
peace (even bigger problems). He writes that "in a democracy, usng nuclear wegpons is an issue
etirdy different from that of working on ther devdopment” [396]. To the extent tha this
ambiguous notion is true here, it was true in the Soviet Union. (Khrushchev pointed it out to
Sakharov*® [464].) Leo Szilad, who was centrd in starting the bomb project but left a war's
end, had a clearer understanding: “brass hats are brass hats.”

Teler laments that, “For more than four decades, wdl-qudified scientigs whose
contributions would have been of great value have tended to avoid weapons work. | suspect tat
a leest pat of that unwillingness arose because of their misundersanding of the Oppenheimer
hearing and of security regulations” [396] Actudly, some of us have understood these things
well. As the US sats out on a course of independent warmaking all over the globe in the early
twenty first century, with the rgection of a least ten internationd agreements on armaments and
the conduct of war in the firda eghteen months of the George W. Bush adminidration, it is
important to remember that for our country, the tragedy is that, through the influence of Teller
and people like him, the US has pursued unlimited armament as the answer to our and the
world's problems, while ignoring far less expensve and more durable diplomatic and
cooperdtive initigives Teler has from time to time, been aware of the limits of armaments
[562+], but smplified technicd solutions have more charm for him than for most other people. It
looks like it's been awhile (50 years?) since any of his proposas actudly worked.
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Why Did Heisenberg go to Copenhagen?
Klaus Gottstein

The following "article "is taken from a letter sent to J.J Solomon in response to his articlein
the October, 2002 issue of Physics and Society. It should be very interesting to those who have
been following the controversy - in thisjournal and el sewhere - about the play Copenhagen.

... | suppose that in the meantime you will aso have read my letter to APS News which was
enclosed with my letter of 16 December. It was published in the February 2003 issue of that
journd. In it | mentioned the remarkable fact that only two days after Heisenberg's famous,
misunderstood conversation with Bohr in 1941 on the feashility of aomic bombs, Heisenberg
goent a very harmonious evening with Bohr in his home where they discussed physics, avoiding
politics, Helsenberg played the piano and Bohr read a dory to him. (This information was
discovered recently in an hitherto unpublished letter written by Heisenberg to his wife while fill
in Copenhagen in 1941, and msted right after his return to Germany, probably in order to avoid
censorship.) This indicates that Bohr, dthough upset by what he thought Helsenberg had been
trying to tdl him two days before, was not redly angry a Heisenberg persondly even though, as
Bohr put it later in his unsent letters, they now belonged to two sides in morta combat with each
other. This lack of anger is ds0 shown by the friendly tone of the "Bohr letters’ in spite of Bohr's
objection to what he had read in Robert Jungk's book, (wrongly) assuming that Heisenberg had
agreed with everything that Jungk had written. Also Bohr's behavior towards Heisenberg after
the war, the mutua vists of the Bohr and Hesenberg families in ther homes, and ther joint
vacations in Greece or Southern Italy after the war, seem to confirm this.

But let me gat with my comments to your aticle "Copenhagen in Europe: Why not the
same debate as in the US?' They may come too late to be taken into account in its publication,
but I mention them anyway. Y our article is very serious and deserves serious comments.

On page 2 you say that Helsenberg's vist remains a mystery. | do not think that there is a
mystery. It is rather clear from what Heisenberg and Weizsacker said and wrote credibly about
this vist that it was motivated by a mixture of consderations. By September of 1941 Heisenberg
and Weizsscker had understood that atomic bombs were technicdly feasible in principle, but in
redity extremely difficult to make, by isotope separation as wdl as by producing in a reactor
what was later cdled Plutonium. It would take years and could therefore not be completed while
the war lasted. Neverthdess, in the long run the technicd posshility of making atomic bombs
exiged. The technica capabilities of the US (dill neutrd a that time) were much greater than
those of Germany. Roosevelt was not friendly towards Nazi Germany. Would it be concelvable
that US scientists would produce a bomb finaly to be dropped on Germany? Was it judtifigble
anyway that the internationd community of atomic scientists, 0 far engaged in peaceful basc
research, now worked on such a dreadful weapon? Was there a way to avoid this? Wasn't it lastly
up to the amdl international group of scientists which Bohr had led in the past two decades to
decide whether or not these ghastly weapons were built? After dl, their cooperation would be
needed.

Weizsicker suggested to Helsenberg that they should consult Bohr about these difficult
questions. Nids Bohr was the recognized father figure of the aomic and nuclear physcs
community, his wisdom and integrity were respected internationally. Moreover, Heisenberg who
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before the war had been in congtant contact with his old friend and mentor Nidls Bohr, had not
seen him gnce the beginning of the war and was concerned about his well-being under German
occupation. (Bohr acknowledges this motive in one of his unsent letters) Of course, dl these
motivations would not have been sufficient for obtaining visa and travel dearance for a trip to
occupied Denmark. But Weizsdcker, with the help of his father, was able to overcome these
difficulties by having Heisenberg and himsdf invited to an astrophysics conference organized by
the German Culture Inditute in Copenhagen which was a propaganda outpost of the Culturd
Divison of the German Foreign Ministry in which Weizsicker's father was the top civil servant
(Staatssekretér). The rest of the story is rather well known athough, as parts of the literature and
dso your aticle show, there are dill many misundergandings in the ar. But if you go to the
sources of information thereisredly no great mydery.

You think that there is a contradiction between Hesenberg's conjecture in September of
1941 that Germany might win the war, and Heisenberg's desire to get Bohr's opinion about
potentid steps by which the congruction of atomic bombs could possibly be avoided. Why is
that a contradiction? If Germany was about to win the war, wouldn't that be an even increased
incentive for the Americans and British to try to make the bomb and use it agangt Germany,
some time in the future? It seems to me that, independently of whether Heisenberg thought that
Germany was going to win or going to lose the war, it is quite understandable that, facing dl
these troublesome questions, he sought the clandestine advice of hisold friend.

Page 3. Rotblat did not leave the Manhattan Project after German defeat, as you write, but
in 1944 when it became known to him in Los Alamos tha Germany did not produce the bomb
and when General Groves sad in a private conversation that the bomb would be useful in deding
with the Russans after the war.

Page 3. You are right tha Bohr didnt play an important role in the building of the atomic
bombs, but he was definitely involved. He arrived a Los Alamos a the end of 1943 when the
Manhattan Project was dready wel advanced but he ill made some smal but important
contributions to the ignition mechanism for the Pu bomb. And he did not leave the Manhattan
Project, as Rotblat did, when it became clear that Germany would not have the bomb. Bohr
remained a Los Alamos as an adviser to Oppenheimer and Genera Groves until June 1945
when he left in order to return to liberated Denmark and to his Copenhagen inditute. Thus, |
dont think that Frayn digtorts history when he mentions Bohr's involvement in the Manhattan
Project. Of course, Bohr's motivations for working on the bomb were very honorable, and Frayn
does not deny that.

It is true that Churchill, after his conversation with Bohr, suspected Bohr and was afraid that
Bohr might give secrets to the Russans and even conddered having him detained. But that
never happened. Bohr was never excluded from Los Alamos, as you suggest. From there he
made another trip to London in March of 1945 in a second futile attempt to persuade Churchill to
accept internationd  control of nuclear energy. This time Churchill did not even receve him.
Bohr returned to the US and wrote another memorandum to Roosevelt, but Roosevelt died before
he could read it.

| do not think you are completdly right when you say that the scientists had no influence on
the use of the bomb. Oppenheimer and Fermi, among others, recommended the use of the bomb
on Japan, and Oppenheimer gave detailed ingtructions as to the optimum height of exploson, the
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necessary weather conditions etc. But | agree that in 1945 only the president of the US could
have stopped the use of the bomb.

Page 4: The fird paragraph contains severd inaccuracies. The names of the Nazi physcids
and Nobel Prize winners were Stark and Lenard, not Leonard. Himmler's father and Heisenberg's
faher as wel as grandfather had been teachers a cdasscd high schools (Humanistisches
Gymnasum), not a eementary schools.  (Heisenberg's father later became a well-known
university professor of Byzantine philology.) It is not correct that Heisenberg "led" the German
nuclear program. He was not in charge, he was just the most prominent of the participants. Later
he became the leader of one of severd groups involved which competed with each other for the
scace reources of naura uranium and heavy water avalable. The officid leaders of the
program were, a& fird, in Army Ordnance then in the Reichsforschungsrat under Prof. Abraham
Esau. Findly the progran came under the leadership of Prof. Gerlach in his capecity as
"Beauftragter des Reichsmarschdls (Goring) fur die Kenphysk®. Gerlach was Heisenberg's
"boss' in the program. Before the war Heisenberg had been a reserve soldier in the Mountain
Infantry (Gebirggéger). At the beginning of the war in 1939 he was drafted but, to his surprise,
not to the Mountain Infantry where he had dready served one year before as a soldier during the
Sudeten crigs, but to Army Ordnance. The scientists of Army Ordnance had heard about nuclear
fisson. A group of phydcigs and chemigts, including Otto Hahn, Bothe, Gerlach and others, but
not Heisenberg, had been assembled by them to discuss whether the recently discovered fission
of uranium could have military gpplications which could become dgnificant during the war.
Heisenberg was assigned to that group and given the task to make a theoretical study of the
problem. It was not a his own initiative. But it is true that Heisenberg did not refuse. Wezsacker
had explaned to him the advantages of taking part in this project: Exemption from red military
savice for himsdf and for his young collaborators, funds for doing interesting physcs,
paticipation in a project of potential great military and economic ggnificance which woud give
them, as technicd advisers, some influence on its gpplications which Weizsdcker hoped to use in
a peaceful sense. As mentioned below, Weizsicker admitted later that this was a terrible
deluson.

| don't think it is correct to say that Heisenberg dd not see any problems in Hitler's victory.
He just thought, looking a the gStuation in September of 1941, that it might be unavoidable.
Incidentaly, Eingein thought the same at that time. According to the memoirs of Katia Mann,
wife of Thomas Mann who, living next door to Eingen in Princeton in 1941, was acquainted
with him, Eingein bdieved that the Germans would easily best the Russans, as they had done in
the Firg World War. It is true, however, that Heisenberg thought that a domination of Europe by
Sdin would be an even grester evil than a domination by Hitler. At that time, Auschwitz was
not yet known but Stalin's concentration camps and massacres were. Even Anthony Eden, British
Foreign Minigter, was doubtful on June 22, 1941, when Hitler invaded the Soviet Union, until
then Hitler's dly in the divison of Poland and the cessation of the Bdtic States, and of parts of
Czechodovakia and Rumania to the Soviet Union, whether Britain should support Stdin. After
al, British volunteers had just fought dongsde Finnish troops in the Winter War againg the
Soviet Union. Eden abhorred Stdin as much as Hitler.  Churchill had to use his authority as
Prime Minister to order support of the Soviet Union. But even Churchill seems to have compared
Stdin to the Devil. | remember having reed that Churchill said that if Hitler had invaded Hell he,
Churchill, would have gladly supported the master of Hdl, the Devil. Thus, anti-Sdinis
fedings were not redtricted to Germany in the 1930s and 1940s, and br quite some time it was
an open question for many people in Europe, dso in France, whether Hitler or Stdin were the
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greater evil. Heisenberg certainly detested the Nazi system under which he fet forced to live. He
saw great problems in a potentid victory of Hitler but he dso saw great problems for Germany
following its defeat. Like many consarvaive Germans, he would have prefered a moderate
peace treaty between the dlies and a new nortNazi German government, sparing Germany the
painful consequences of unconditiond, total defest. You must remember that the resurrection of
Germany after defest was not foreseesble a dl. To be expected was the dismemberment of
Germany and the execution of the Morgenthau plan.

Regarding the rescue of the Danish Jews, it is now known that it was the German officid
Duckwitz who warned the Danish underground in 1943 of the imminent deportation of the
Danish Jews. Bohr was informed and fled to Sweden in a smdl boat. After the war Duckwitz
became German ambassador to Dermark.

Page 5: Regarding "Weizsicker's sdf-aggrandizing propagandd’ | must repeat that both
Heisenberg and Weizsicker wrote long letters to Jungk (in Weizsacker's case 19 pages of
criticism, if 1 remember correctly) which Jungk did not take into account when he prepared the
Danish and English editions of his book. He just published the laudatory part of Hesenberg's
letter, giving the wrong impresson that Heisenberg had agreed with everything Jungk had
written.

Weizsicker never sad that the "German nuclear scientists kept their hands as clean as
possble’, as you suggest. In fact, as mentioned above, Weizsacker did express a sense of quilt
when he repeatedly said that he took a grave risk which he should never have taken when as a
young man of 27 he decided to sudy the posshility of bomb making in the naive assumption
that Hitler would be forced to ligen to him when he, Weizsacker, knew how to make these
bombs. He hoped that he could then convince Hitler that the potentia existence of the bomb had
made the inditution of war obsolete and that Hitler should adopt peaceful policies. He redized
later that this idea was a terible mistake because the Nazis in ther brutdity would never have
ligened to politicd advice given by technical experts. Therefore, he and Heisenberg were
extremey happy when Heisenberg's work showed that nuclear wegpons were not feasble for
many years to come and when the project was dropped. Neither he nor Heisenberg ever said that
they did not work on the bomb for mora or ethica reasons. The mora question never came up
because the project was ended for technical reasons.

Your quotation that "History will record that the pesceful development of the uranium
engine was made by the Germans under the Hitler regime, whereas the Americans and the
English developed this ghastly wespon of war" is what Weizsicker said a Farm Hal before the
German scientists knew that the Americans had dso built reactors. At that time they assumed
that the Americans had concentrated on making a bomb from separated U 235 while in Germany
they had devoted therr efforts to building a reactor for power production from natura uranium
and heavy water.

Neither Helsenberg nor Welzsacker ever denied the horrors of the Nazi regime and they
would not have been even remotely inclined to suggest, as you do on page 6, tha "one could
forget or forgive what were Hitler's crimes and intentions” You are quite right, on the other
hand, that Heisenberg, very probably, would not have been able to prevent the building of an
aom bomb for Hitler if that would have been technicdly feasble with the resources avaladle in
Germany during the war. Even if he would have accepted "martyrdom” there would have been
other physicists and engineers who would have done it. That is, | iepeat, why Heisenberg was so
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relieved when he found out that the technicd difficulties gppeared to be insurmounteble. He did
not make any attempt to overcome them by proposing a crash program but was quite happy to
resgn to a reatively smdl reactor project, devoting part of his time to the study of cosmic rays,
S matrix theory and philosophica questions. He did not have to make efforts to prevent work on
atomic weapons because there was no risk that such work could succeed. He never clamed after
the war that this was s0 due to his "sabotage’. On the contrary, he aways sad that he and his
German colleagues had been extremey lucky that the ethicd question never came up for them.
Heisenberg dso sad and wrote that the ethicd gdtuation of his American colleagues was quite
different because they were working for a good cause againg the evil Nazi system. Again, it was
Robert Jungk who did not report correctly what Heisenberg and Weizsacker had told him.

On page 7 you give, | think, a correct description of why Heisenberg did not emigrate before
the war. Like his older colleagues Max Planck and Max von Laue he stayed in Germany to save
as much as he could of German science and culture againg the dedtructive influence of the
Nazis. Just as Bohr was a Danish patriot, Heisenberg was a German patriot. He was not a
nationdist because naiondists consgder their own naion superior to other nations, and
Helsenberg, as a member of the internationd family of physcigts and with his friends in 0 many
nations, many of them Jews, was immune to nationaism.

You might ask: If that is s0, how can one explan Hesenberg's remark during a lunch-time
conversation a Bohr's inditute in 19417 He is reported to have regretted German occupation of
Denmark, Norway, Belgium and the Netherlands but regarding the Eastern European countries to
have expressed the view that they are known to be unable to rule themselves. Mdller replied: "So
far we only learned that Germany is unadle to rule itsdf!” One has to remember that the view
expressed by Heisenberg here on the countries of Eastern Europe had been the genera view in
Germany, and perhaps esawhere, for centuries. Since the end of the 18th century and up to 1918,
just about two decades before Helsenberg's visit to Copenhagen in 1941, Poland had been
divided between Russa, Audtria and Prussa The Bdtic states had been part of the empire of the
Czar. Czechodovakia, Hungary and parts of Yugodavia and Rumania belonged to the Habsburg
Empire. Before 1795 the podtion of the Polish king was very wesk, and so was the Polish
parliament. Any nobleman could veto its decisons. Between the wars, in the 1920s and 1930s,
Poland was governed by the dictatoria regime of PFilsudski, and Hungary by that of Admird
Horthy. Yugodavia and Rumania did not have democratic governments ether. When, in July
1915, during the generad discusson of German war ams, 191 libera and moderate German
scientists and scholars, among them Max Planck and Albert Eingein, sgned a petition against
German amexaions in the Wed, aguing tha the incorporation or effiliation of politicaly
independent populations or of populations used to independence was to be rgected, they left
open the road to territorid expanson in the East. Thus, Heisenberg's remark had nothing to do
with approving of Hitler's aggressve policies, it was just a historical reminder based on a view
that had been generdly hdd, at least in Germany, for avery long time.

In any case, | agree with the last sentence of your paper: There is sill room for another
excdlent play.

Klaus Gottstein

Max-Planck-Institut fir Physik, Wer ner-Hei senber g-Institut
Foehringer Ring 6
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Klaus.Gottstel n@uniibw-muenchen.de
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COMMENTARY

Call for Nominations

The Forum’'s dection schedule does not coincide with the APS dection schedule.  Our
present schedule denies Forum representation on the APS Council for the first half-year of our
Councilor's term.  For this reason, the dection of the 2004 officers will take place 6 months
ealier, with the printed balot appearing in the July issue of Physics and Society. The next
balot will decide the following postions  Vice-Chair, Secretary/Tressurer, Forum Councilor,
and Executive Board (2). Please send nominations by May 1, 2003 to David Hafemeister at
dhafeme @cdpoly.edu, Physcs Depatment, Cdifornia Polytechnic State Universty, San Luis
Obispo, CA 93407, (805) 544-5096.

Remarksfrom the Chair
Andy Sessler

Dear Fellow FPS Members,

There are two purposes of the Forum on Physics and Society. The first is to develop sessons
a the APS Mestings that ded with those issues where physics and society intersect. The topics
may be those where society has an impact on physics (funding laws, visa matters, etc.) and those
where physics has -- or should have -- an impact on society (missile defense, economic impact of
research, educational outreach). The second purpose is to produce a Newdetter that brings the
very matters mentioned to the attention of our members, many of whom desre a deeper
treatment of these matters, or can't attend our sessons. In addition our Newdetter has other
features such as book reviews and articles on matters not covered in our sessons.

In order to accomplish dl this we have a rather elaborate structure of eected vice char (later
to become the char-dect, chair and past-chair), secretary-treasurer, eected representative to the
APS ganding committee of council, POPA, representative to the APS Council and members of
our Executive Committee. In addition, we have an gppointed Editor of our Newdetter, and many
gopointed volunteers serving on the Editorid Board, a Felowship Committee, a Nominating
Committee, a Program Committee, an Awards Committees, up-dating our web ste, etc. All of
this is sat forth in our by-laws that are posted on our web ste. Furthermore, in order to facilitate
ever-new people becoming our officers and volunteers we have made a Handbook describing
duties and needs. Thisaso is posted on our web Ste.

But, as | sad earlier, the output products are our Sessons and our Newdetter. Both are of
excdlent qudity and | will refrain, here, from discussng the very many subjects of vitd
importance that are covered. This year we have been involved in 12 different sessons (primarily
because we have made connections to many other units and have developed — to mutua benefit —
joint sessions). Mogt (8) were a the April Meting, the remainder a the March Mesting. We
have not yet penetrated the other meetings such as the Plasma Meeting or the FHuid Dynamics
Meseting. | would like to see that happen. | believe we can do that by using our Program
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Committee and, most importantly, assuring that it has wide representation. (In the last few years,
that Committee has been let languish with dl of itstasks fdling to the chair-elect.)

The Newdetter, after more discusson and machination than you can beieve, is now easly
reached from the APS Home Page. Hopefully, even those not members of the FPS are now
finding the Newdetter and, more importantly, finding it interesting. Maybe they will even join
our Forum!

Keeping the Forum "going" is a big task. Besdes our forma meeting once a year (at the
April Meeting) we have conference telephone cdls through out the year. Many of the members
of the Executive Committee work very hard and, as is usudly the case, their efforts are
unappreciated by most of those who benefit. | want to be amongs the first who gives them a vote
of thanks. | suspect that many others would join me.

We do need more volunteers. Everything from being willing to "run" for various offices to
being members of the editorid board, the felowship, sessons, awards and nominating
committees. The smplest way is to send me an e-mail saying what you would be willing to do.
Sooner, or later (and it may be “sooner”) we shdl use you!

Andy Sessler
AMSesser @LBL.GOV

26 of 43



Nuclear Policing the World

Nina Byers

The following may be of interest to phydciss as we face the problem of proliferation of
nucler wegpons and the threat of nuclear war. Our predecessors more than fifty years ago
foresaw the predicament we find oursdves in today. The Franck Report which was not
declassified until many years after the end of WWII attests to the prescience of such people as
James Franck and Leo Szilard. They dong with Nids Bohr and Albert Eingen firmly beieved
in an internationdlist approach to the problem of controlling nucler wegpons proliferation.
Others disagreed. Arthur Compton, for one, believed in a nationdigt approach. The following is a
brief account of this difference and how it played itsdlf out in 1945. It is extracted from an aticle
published in the November 2002 CERN Courier (hitp://xxx.lanl.gov/html/physics/0210058).
References to the historical documents can be found there.

In 1943 fear that the German war machine might use atomic bombs was abating and among
physicists another fear was taking its place - that of a postwar nuclear arms race with worldwide
proliferation of nuclear wegpons. Manhattan Project scientists and engineers began to discuss
uses of nuclear energy in the postwar world. Nies Bohr, Leo Szlard, James A. Franck and
others launched a concerted effort to lay groundwork for internationd control of the technology.
They tried to persuade policy makers not to base their decisons on short range military
expediency aone but dso take into account long range consequences. They foresaw a postwar
nuclear arms race and the proliferation of such wegpons among many nations, large and amdl.
They aso anticipated the danger of non-nationd entities acquiring such wegpons. The main
message of these people was that worldwide international agreements would be needed to
provide for ingpection and control of nuclear wegpons technology. It was given in meetings and

documents whose contents were then highly classfied but are now in the public domain. !

The political philosophy that propeled Bohr, Franck, Szilard and their colleagues to suggest
such an internationaist gpproach to the problem was not universdl among physicigs in the
Manhattan Project. Indeed Arthur Compton, Director of the Metalurgica Laboratory, had a
nationaist viewpoint which he expressed, for example, in his book Atomic Quest (Oxford
University Press 1956). He wrote "In my mind General Groves stands out as a classic example of
the patriot. | asked him once whether he would place the welfare of the United States above the
welfare of mankind. 'If you put it that way, the Generd replied ‘there is only one answer. You
must put the welfare of man firs. But show me if you can,' he added, 'an agency through which it
is possible to do more for the service of man than can be done through the United States." "

In 1946 Compton suggested how to keep the peace in an essay entitled the Mord Meaning
of the Atomic Bomb published in a collection Christianity Takes a Sand (reprinted in The
Cosmos of Arthur Holly Compton, M. Johnston ed., Alfred A. Knopf New York 1967). He wrote

! References and further details can be found in N. Byers, Physicists and the Decision to use
the Bomb, CERN Courier, November 2002. This paper is dso avalable at
http://xxx.lanl.gov:80/html/physi cs/0210058.
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"It is now possble to equip a world police with weapons by which war can be prevented and
peace assured. An adequate air force equipped with atomic bombs, well dispersed over the earth,
should suffice. ..we must work quickly. Our monopoly of atomic bombs and control of the
world's peace is short-lived. It is our duty to do our utmost to effect the establishment of an
adequate world police ... This is the obligation that goes with the power God has seen fit to give
us."

This is in dark contrast with the views of Nids Bohr. In 1944 Bohr met with Presdent
Roosevdt and Prime Miniger Churchill, separately, urging that they condgder open sharing with
al nations the nuclear technology being developed in the Manhattan Project to lay groundwork
for internationa control of atomic energy. His suggestion was officidly rgected by the two
leaders in an Aide-memoire signed September 1944 at their Hyde Park meeting. Eingtein learned
of this falled effort of Bohr and suggested to him that they could take steps to inform leading
scientisss whom they knew in key countries. Bohr fet they should abide by wartime security
redtrictions and not do this.

After Roosevet died in the spring of 1945, a committee, the Interim Committee, was formed
to advise the President and Congress on the use of nuclear energy. Scientists and engineers in the
Metalurgicd Lab submitted a report to that Committee which now is famous as the Franck
Report. It was transmitted by Lab Director Arthur Compton to Secretary of War Stimson, chair
of the Committee. In his letter of tranamittal, dated June 12, Compton expressed  criticism of
the Report and said he would give it to the Scientists Pand to consider. The Pand conssted, in
addition to himsdf, of J R. Oppenheimer, E. O Lawrence, and E. Fermi. The Pand's report was
submitted to the Committee four days later. It disagreed with the recommendations of the Franck
Report (see bedow) and instead agreed with the Interim Committee's advice “that the bomb
should be used againg Jgpan as soon as posshle” The Committee had unanimoudy agreed on
June 1 to offer this advice a& the recommendation of James F. Byrnes, Presdent Truman's
designated Secretary of State. Byrnes was a member of the Committee as was Karl Compton,
President of MIT and Arthur's brother. Historians believe Truman met with Byrnes later that day
and made this decison. Clearly the census the Committee had reached June 1 was not known to
the authors of the Franck Report. Their Report is dated June 11.

The Franck Report found the "use of nuclear bombs for an early, unannounced attack on
Japan inadvissble. If the United States would be the fird to rdease this new means of
indiscriminate  destruction upon mankind, she would prgudice the posshility of reaching an
international agreement on the future control of such weapons. Much more favorable conditions
for the eventua achievement of such an agreement could be created if nuclear bombs were first
reveded to the world by a demondtration in an appropriately selected uninhabited area. ..."

This historic record shows the diversty of physicists politica philosophies. It no doubt il
exigs. The politicd spectrum to be found in our community is | believe, as wide as in the
communities in which we live. There is no reason to believe tha on political issues we think
dike. As citizens of a politicd democracy we have the right and obligation to express our
opinions, and in these periloustimes | believe we should be doing so.

Nina Byers
Dept. of Physics and Astronomy
UCLA, Los Angeles, CA 90095
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(References and further details can be found in N. Byers, Physicists and the Decision to use
the Bomb, CERN Courier, November 2002. This paper is dso avalable at
<http://xxx.lanl.gov:80/html/phys cs/0210058>)
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LETTERS

Dismay with Previous Commentary

| read the aticle entitled: "The Physcs of Rdigion” with growing dismay. Firdly the author
dates that: "world peace cannot occur until al magor powers have separated Church and State”.
However, later in the article, he writes. "This can be ended by separation of Church and State in
the US, asin other countries (i.e. UK, Germany, €etc.)".

Church and State have been separated by federd law since the inception ofthe United States.
Because of this separation, for instance, religion ma not be taught in public schools. However,
there is no separation of Church and State in the UK. The Queen is the head of the Anglican
Church, which is the State Church. The writer seems to be uninformed concerning his subject.

Furthermore, he dates earlier in the artice: "Mogt true scientists do no try to assgn human
intelligence to some supreme being as the crestor of the universe” Later he dates that @ "rdigion
is assartive (i.e, dogmatic and intolerant of questions'. In my opinion, by the use of the phrase:
"mogt true scientists ...", he shows himsdlf to be assertive and dogmatic.

| am a scientist (PhD (physics) Johns Hopkins) and a committed Chrigtian. In addition to my
scientific degrees, | have BTh(Hons) in theologica ethics from the Universty of South Africa |
am a Canon of the Church of the Province of Southern Africa, which is equivdent to the
Episcopd Churchin the US.

A friend of mine, dso a physcig and a Chridian, once sad that he found no conflict
between science and religion; both books were written by the same author.

| concur that many wars are, sadly, the result of religious differences. But uninformed
articles will not further the god of peace.

Mary Jean Scott, PhD

Principal Medical Physicist (Honorary)
Johannesburg Hospital

Johannesburg

South Africa
scottsIk@cybertrade.co.xa

Vigor ous Exception

| take vigorous exception to John T.A. Ely's commentary on "The Physcs of Rdigion” in
the January 2003 issue of Phydcs & Society. While | can agree with his primary point that
separdion of church and date is a desrable politicd condruct for al societies as a means of
reducing conflict, some of his basc assumptions are very wrong. The one fase assumption |
wish to address here is implied through severd of Ely's satements, and can be summarized as
folows " All rdigions are lies and fantases, and no educated person, especidly a physcig,
could possibly believe any rdligious tenets.”

As a phydcig for 38 years, and a Chrigtian for 50 years, | find such an assumption absurd.
Mogt human beings, including physcidts, redize that there are a least two aspects of redlity:
physcd and spiritud. Physics (dl science) can treat only physcd redity, but this does not imply
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that spiritud redity does not exig. If Dr. Ely (or anyone €se) chooses to believe that a spiritud
rem does not exig, and tha human beings are nothing more than the sum of thar
wavefunctions, he is free in our society to make hat choice, and this is good. But such a choice,
even if it were to lead to a reduction of rdigious influence in politicad and internationd affairs,
can hardly lead to "world peace. The vast mgority of wars since the Middle Ages have been
fought for reasons of greed and "practical nationa interests” rather than for religious motives.
Only today's radicd Idamigt terrorists (whom, it should be noted, have perverted Idam for ther
own purposes) are clear exceptionsto thisrule

No doubt, improved scientific education would benefit al peoples everywhere. But to assert
that the god of such education would be to eradicate dl rdigious belief, and tha this would lead
somehow to universd peace, completdy misses the redity that human beings are more thet
agolomerations of aoms, and is a form of dogmatism equd to tha which Ely detests. Science
cannot eradicate selfishness and greed any more than it can prove whether God does or does not
exig.

Ronald I. Miller

Defense Intelligence Agency
Missile & Sace Intelligence Cente
ATTN:MSD (Dr.Miller)

Redstone Arsenal, AL 35898-5500
(256) 313-7179

Censor Letters?

| redize that there is a vdue in dlowing as many people as possble to express their opinions
in _Phydcs & Society. However, some minimd level of fact-checking and editorid discretion
should neverthdess be exercised. The agtonishingly ignorant screed by Prof. John Ely in the
current issue should not have been published in its current form.  Its summary is smply factualy
wrong: both the UK and Germany have established date reigions (the Church of England in the
UK, and the Catholic and Protestant churches in Germany), while the US was founded as the
fird nation without a date rdigion, regardless of the ill-advised behavior of some current
occupants of high office.

Mordecai-Mark Mac Low

Assoc. Curator, Dept. of Astrophysics American Museum of Natural History
79th &. and Central Park West

New York, NY, 10024-5192, USA

+1-212-496-3443 (voice); +1-212-769-5007 (fax)

mor decai @amnh.org

You May Not Read Y our self!

During my professond carrier | had been working frequently in US Nationad Laboratories.
Once, | was preparing a paper for publication in an internationa journd. For this paper | needed
some data | had published previoudy; | looked for this Journd in the Library of the Nationd
Lab., but | did not find it in the shelf.
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So, | went to the librarian and asked for this paper. After some minutes she returned
blushing and said:

“Sorry, Sir, this materid is classfied. Y ou may not reed it!”

Karl-Ontjes Groeneveld, Prof. Dr. Dr.h.c., MAE

Institut fuer Kernphysik, JWGoethe Universitaet

August Eulerstr. 6, D-60486 Frankfurt a.M.

Tel. (##49) #69 798 24251,

Groeneveld@em.uni-frankfurt.de

http: //www.ikf.physik.uni-frankfurt.de/I| KF-HTML/groeneveld.html

Risk assesment/risk management

| read the July review of the book "Inviting Disaster” and was wondering if there is a
reading list the reviewer could recommend on the topic of risk assessment and management
including common concepts and the key sepsin falure andyss. Hope you can help.

Christopher Gardner
CGardner @i-value.com

Aviva Brecher responds:

| am glad that somebody reads the stuff! Here are a few resources, to help you customize to
your problem needs. RA/Rm is customized depending on whether a quditative risk ranking (as
DOD uses) suffices, or if enough data exists for a probabilistic risk assessment. OSTP and
Congress have tried to standardize procedures across agencies, but failed miserably because the
depth of analyss depends on the nature and severity of consequences (equipment or business
loss vs human lifeloss, or diseese).

[1] Website of the Society for Risk Andyss a www.sra.org <http://www.sra.org>

[2] If you go to the Nuclear Regulatory Agency webste there are a lot of classic
Fault Tree Andyss handbooks, like the oldie but goodie NUREG-0492 at
http:/Aww.nrc.gov/reading-rm/doc- collections/nuregs/'staff/sr0492/index.html and
gmilar a http:/AMww.nrc.gov/reading-rm/doc- collections'nuregs/'staff/index.html

[3] My favorite is "System safety Engineering and management” by Harold Roland
and Brian Moriarty, Wiley and Sons (1983?)

[4] The NRC published severa comprehensve reviews of RA/RM techniques and
practices, such asthe:

- 1983 Risk Assessment in the Federd Government

- 1989 Improving Risk Communication

- 1993 Issuesin RiskAssessment

- 1994 Science and Judgment in Risk Assessment

- 1996 Undeganding Risk: Informing Decisons in a Democratic Society

Brecher@VOL PE.DOT.GOV
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Pro Nuclear Power

In the January 2003 Physics & Society, HA Feiveson has an article against nuclear power.
The aticle, in effect, could cause future disasters to our children and grandchildren — and to the
world!

In the coming decades it is projected that we will run out of oil and gas, and in the next
century, cod. Further, these fossl fuels could cause globd warming - additiond disagters to the
world.

There is only one solution — nuclear power. Solar and wind power can provide some
needed energy but they require over 50 square miles to produce a thousand megawetts of
electricity, verses a cod or nuclear plant which takes a couple of acres. Further, solar plants can’t
operate when the sun goes down, or the clouds come out; and wind power dies when the wind
goes down. Thustheir public energy islimited.

It is projected that the world population will rise from 6 to about 10 billion people in the
next 50 years, and if the world energy use reaches a third of the energy per person now used in
the US then world energy will triple. The only solution is nuclear energy.

Nuclear plants built to US requirements have not harmed a single person in the public —
including Three Mile Idand. (Chernobyl would not have been dlowed here; and Russa is now
accepting our safety requirements)) Further, nuclear power with the breeder reactor can provide
world energy for thousands of years, and dmost indefinitdy with uranium from seawater. And
the wastes from breeder reactors will decay in only a few hundred years, as compared to the
thousands of yearsfor our present thermal reactor wastes.

In summary, unless fuson turns out successful, the only way to keep our nation and world
hedthy is to expand our nuclear energy worldwide, and, on a worldwide bass maintan the
operating means and world safety requirements that we now meet.

In closng, let us note that every technicd item has problems. It is hard to understand why
Mr. Feiveson does not oppose the use of automobiles, which now kills 50,000 people per year in
the US. It is very unlikely that nuclear power will ever do this.

Bertram Wolfe

15453 Via Vaquero

Monte Sereno, CA 95030
Phone and Fax: 408 395-9039
bertramwolfe@attbi.com

Bertram Wolfe is a Ph.D. physicist, a member of the National Academy of Engineering, a
Past President and Fellow of the American Nuclear Society, a Fellow of the American
Association for the Advancement of Science, and a Professional Engineer in California. He has
received a number of honors for his work in the nuclear energy field. Before his 1992 retirement
from GE he was a VP and head of General Electric’'s nuclear energy organization. He has since
been on a number of Boards of Directors and advisory committees. He now has no monetary
connection to Nuclear Energy.
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Point/No Counterpoint

Readers who are interested in seeing two views of the nuclear power generation debate are
invited to see two websites as well as a reaction to one of them. The site www.ieer.org/sdafiles/
has an article from the November 2002 issue of "Science for Democratic Action”, and it
describes the results of a health survey in India near a nuclear power plant. The sSite
www.ecolo.org/media/articles/articles.in.english/canberraTimesl7-10-02.htm is a pro-nuclear
article by Bruno Comby. | invited Comby and IEER to provide P& S with a response to the
other's article. Comby provided a response to IEER's article, but IEER did not provide a
response to Comby's. We publish below the response of Comby, after slight editing. -J.M.

The aticde entited "Hedth Survey Around an Indian  Nucler  Power
Plant”" (www.ieer.org/sdefiles ) was published in “Science for Democratic Action” a newdetter
of the Inditute for Energy and Environmentd Research (IEER).The authors of this paper,
Doctors Gadekar, are the editors of “Anumukti, A Journa Devoted to Non-Nuclear India”
which prodams itsdf “South Adas Only Anti-Nucler Magazine” They say that they became
confirmed anti-nuclear activigts after the 1986 Chernobyl accident.

"Hedth Survey Around an Indian Nucler Power Plant” is a report of a survey made in
1991 on illnesses incdluding fevers of short and long duraion, breathing difficulties and persgent
coughs, body aches and pain in joints, digestive problems, skin diseases, wesakness and debility,
solid tumors, conjunctivitis and cataracts, and acquired deformities and polio, anong a sample of
about 2500 persons living within 10 km of the Candu nuclear reactors a Rawatbhata , the
Rgasthan Atomic PowerStation , as compared to a smilar number living over 50 km away. The
firg reactor went critica in August 1972 and commercia in December 1973 while the second
became commercia in April 1981.

In EVERY category, they found more disease among the first group than among the second,
the differences ranging from barely dSgnificant to as much as a factor of sx. None of these
conditions is known to be connected with chronic exposure to ionizing radiation; but some occur
under exposure to extremely high doses, much higher than are ever likdy to be encountered in
the vicinity of a nucler power dation, except perhaps in the event of a mgor accident like
Chernobyl. The report dates : “The most ggnificant differences in hedth were reated to
untoward pregnancy outcomes. These miscarriages, dill-births, deaths among newborn babies
and congenitd deformities amongst both the living and those who had died within the last few
years” Yet Table 3 (in the paper) shows that such differences between nearby and digtant
villages existed before 1971.

A sarious shortcoming in this report is the aosence of any measure of the ionizing radiaion
or radioactivity in the vicinity of the nuclear power plant or in the nearby and distant villages of
the study. This omisson is surprisng since Dr Surenda Gadekar is a nuclear physcist who has
held a post-doctora research position at lowa State Universty.

The report was published in Internationd Perspectives in Public Hedth, Volume 10 (1994),
and there seems to have been no echo to be easly found on the Internet. The editor of that
periodicd is Dr Rosdie Bertel, an anti-nuclear activist; her latest cause is based on the notion
that depleted uranium ammunition is the origin of the nebulous Gulf War and Badkan War
Syndromes. (See http:/Amww.ccnr.org/bertell_bio.html and
http://Mmww.raticd .org/radiation/RBanNun.html)
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The only externd reference cited in this paper is a report by WISE, the Worldwide
Information Service on Energy, which presents itsdf as a neutra organization. In fact, WISE is
known to be closaly related to Greenpeacein its personnd, its locations, and its finances.

Let me note findly that IEER is an organization which usudly presents anti-nuclear views.
Their views are not neutrd. | find therr writings often to be pseudo-scientific in an attempt to
gan legitimacy. It is their privilege to hold anti-nuclear views, but their readers should be
aware of their conggtently anti- nuclear bias.

In summary, one is reminded of the caution aldressed to a would-be investor, “If it sounds
too good to be true, it probably is’. In the case a hand, “If it sounds too terrible to be true, it
probably is.”

Bruno Comby
President of EFN

Environmentalists For Nuclear Energy
www.ecolo.org
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NEWS

New Co-Editor

The Executive Committee of the Forum on Physics & Society has approved the gppointment
of Jeffrey Marque, Senior Staff Phydcit a Beckman Coulter Corporation in Pdo  Alto,
Cdifornia, as a co-editor (with Alvin Saperstein) of the P&S Newdetter. Jeff served as the news
editor for about two years, starting about five years ago but then left that post "...to spend more
time with my family..". After a bit of coaxing in late 2002, J&ff agreed once again to be our
news editor. And after even more coaxing, he agreed to be Alvin Sapersein’'s co-editor starting
in 2003. Jeff's remarks describe the pathway to his decision, "After | left the P&S editing daff a
few years ago, Al Sapergtein and his colleagues continued to put out a fabulous publication, issue
after issue, for the P&S community. It was the conggently high quaity of Al's work, as well as
the ever growing importance of issues a the interface of physcs and society, that made me
decide to take the plunge and join Al's ranks. In addition to the obvious chdlenge of just getting
dl the editing work done, there is the chdlenge of mantaning the very high qudity of the
publication. Another potential source of chalenge for P&S editors in the immediate future is the
controversy generated by some of the Bush Adminidraion's policies and decisons regarding
Nationd Missle Defense, globd warming, nuclear-fuded dectricity production, fud efficency
in cars, etc. Providing balanced coverage of these and other issues will require diligence.”

"l apparently accepted the co-editorship of P&S during a time when reaivdy momentous
issues involving physcs and society (eg., sef-censorship of science journasl) are coming to the
fore.  Wha I'm gdruggling with is a series of questions concerning the proper role of an editor
and of our newdetter: What are the proper condraints that we place on oursdves regarding the
publication of pieces concerning subjects that ae inherently politica? Under wha
circumstances, if any, do we advocate a particular viewpoint concerning a controversid topic?
How are our policies and decisions constrained by our being part of APS?

Back in the MacArthy years, many people in pogtions smilar to ours had to make difficult
decisons. Those decisons sometimes involved not only the appropriateness of expressing a
paticular viewpoint but adso dgnificant persond/professond risk. Back then, the war on
Communism was used to judtify al manner of policies and actions by the government. Now, we
seem to have entered an era in which the war on Terroriam is leading in Smilar directions. How
do we, as editors, react to such developments? Do we steadfastly publish “both sides’ to every
issue, or do we sometimes take a definite stland? | need guidance here! | welcome the views of
al my P& S colleagues” (IM)

Publish vs. Perish

A datement concerning nationd security, entitted Statement on Scientific Publication and
Security, was sgned by over 30 editors of scientific journals and released on February 15, 2003.
The Satement, the full text of which can be found a
http://www.fas.org/sgp/news/2003/02/sci021503.html  and which is scheduled for publication in
Science, Nature, and PNAS, concerns editors voluntary witholding from publication of articles
that, in the editors views, could ad terorists seeking to develop biological wespons of mass
destruction.
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The Statement conssts of a Preamble and four subsequent statements. The preamble opens
with a declaration of the importance of refereed scientific works to  the wefare of mankind. It
then goes on to describe how the events of September 11, 2001, and the subsequent anthrax
attacks, caused some scientists and poaliticians to be concerned about new scientific information
getting into the wrong hands. A one-day workshop at the National Academy of Sciences, held
on January 9, 2003, gpecificdly addressed the issue of how certain new biologicd scientific
findings might need to be withhed from publication. The next day, a group of editors, scientist
authors, and government officids met to discuss implementation possibilities.

Four subsequent statements within the Statement on Scientific Publication and Security are
outcomes of the January 9 and 10 meetings. The fird Statement reiterates the importance of
peer-reviewed scientific publication and, specificdly, of the need to publish in sufficient detail to
dlow reproduction of scientific invedigations by readers of journds. The second dtatement
mentions the conflicting needs to publish biologicd science that can benefit anti-terrorism
defense and to not publish science that can be subject to “potentid abuse’. The authors then
declare ther commitment to “deding responsbly and effectively with safety and security issues
that may be raised by papers submitted for publication...”

The third Statement urges scientists and editors to consider the design of processes to
effectivdy ded with these conflicting needs, and it mentions the fact that certain journds have
dready devised such processes that can be used as models by other journds. The fourth
datement dates that, in the event that an editor concludes that “the potentid harm of publication
[of a paticular peper] outweighs the potentid societd benefits’ that the paper should be
modified or dse not published a dl. The fourth statement concludes that journas and scientific
societies “can play an important role in encouraging investigators to communicate results of
research in ways that maximize public benefits and minimize risks of misuse.”

[Editor's note: The idea of sdf-censorship in peacetime by avilians is exemplified by Leo
Szilard's conceiving of nuclear chain reections in 1933, in London. After a few years of
attempting to find the funds and venue to research his idea, he wrote to Rutherford in 1936,
“.the feding that | mug not publish anything which might soread information of this kind —
however limited — indiscriminaidy has so far prevented me from publishing anything on this
subject.” For further details, see Genius in the Shadows by William Lanouette)]

Controversy: Log vsLinear Plots

The news section of Science magazine, Volumn 299, January 10, 2003 contains an aticle
(page 181) about aleged data reporting distortion concerning smalpox eradication by Dondd A.
Henderson, now a senior adviser to the Bush Adminidration. For close to a year, Yde
Universty mathematician Edward Kaplan has reandyzed smdl pox incidence daa that were
origindly published in 1971 by William Foege (now a consultant to the Bill and Mdinda Gates
Foundation) and in 1975 by Foege and Henderson. Foege and Henderson clamed in ther
papers that an eradication drategy cdled ring immunization is very effective and, in fact,
essentid for eradication. Kaplan has argued that the origind data show that ring immunization is
far less effective than mass immunization, and that only by means of grgphicd deights-of-hand
could Foege & Henderson make it gppear that ring immunization is effective,

In ring immunization, smalpox victims ae isolaed, followed by the immunization of
evaryone with whom the victims came in contact. In mass immunization, everybody is
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immunized. A graph published in the 1971 and 1975 papers purports to show a precipitous
decline of smdlpox cases following commencement of ring immunization. Kaplan dams that
the following tricks only make it gopear that a sharp decline occurred as a result of ring
immunization: 1) The use of a semi-log plot (of #cases vs. time and of % unvaccinated vs. time),
which had the effects of masking the extent of immunization and of exaggerding the dedline in
smallpox incidence, and 2) the reporting of ratio of reported to “expected” cases based on years,
before 1968, when vaccination coverage was much lower. Kaplan re-plotted the origind data
usng a linear-linear plot of the number of actuad cases, and it appears that the decrease in the
number of cases fals in lockstep with the decrease in the unvaccinated fraction of the ppulation.
In Kegplan's graph, the effect of the introduction of ring-immunization, in 1968, agppears
unnoticegble.

Interestingly, Henderson is reported in the article to have sad, regarding his semi-log plot,
“I've dways had difficulty with that graph mysdf.” as wdl as, regarding Kaplan, “Kaplan
doesn’'t understand what he' s talking about.”

According to Kaplan, others in the Bush Admindration are interested in his results from
andyss of the smdlpox eradication bettle in India He cdams tha those results support his
clam that ring vaccination is not as effective as mass immunization.

Radiological Sciencesand WMD

The firg Internationd Workshop on Radiologicd Sciences and Applications|WRSA) will
be held in Albuquerque, NM, USA, June 16-18, 2003. The theme of this workshop is "Issues and
Chadlenges of Weagpons of Mass Dedruction (WMD)Proliferation”. The meeting is an informd
forum for scholarly discusson of important issues and to promote internationa cooperdtive
projects in radiological sciences and technologies. The gods of the meeting are to identify the
grand chdlenges and needs within the internationd community where radiologica sciences and
technologies can make a pogtive contribution, and to seek input from the participants on
edtablishing an annua workshop for scholarly discussion of important international issues.

The workshop takes a multi-disciplinary gpproach that consders the technicd and scientific
problems as wel as the policy, culturd, and socioeconomic issues. For additiond informeation,
please see the IWRSA web site at http://mwww.iwrsa.org.

Depleted Uranium Contaminates Bosnia-Her zegovina

SARAJEVO, Bosnia-Herzegovina, March 25, 2003 (ENS) - For the fird time, a United
Nations research team has confirmed that depleted uranium from wegpons used in Bosnia and
Herzegovina in 1994 and 1995 has contaminated local supplies of drinking water, and can ill be
found in dugt particles suspended in the ar. Depleted uranium is used in armour penetrating
military ordinance because of its high dendty, and adso in the manufacture of defensve armor
plate.

For full text and graphics vigt: hitp://ens-news.com/ens/mar2003/2003-03-25-04.asp
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REVIEWS

Brotherhood of the Bomb
by Gregg Herken
Henry Holt and Company, 2002, $30, 448 pages, ISBN 0-8050-6588- 1

This book traces the lives of Oppenheimer, Lawrence, and Teller. Now, some 40 or more
years dfter the events described, the files are open, memoirs exist, and the historian/author was
able to conduct interviews with many of those who lived through the times. The result is a
comprehensve book that both reads exceptionadly well and yet has 100 pages of small-print
notes.

The book focuses on the three principles, but of course hundreds of others cross ther lives
and many of these are dedt with a great length. The emphass is upon the persondities and the
palitics, but there are certainly plenty of technicd details For example there is much discusson
of the ealy higory of the cyclotron and of the laboratory that Lawrence developed, but the
discusson of the operation of a cydotron is limited to saying that paticles are bent in a cirde
and tha radio frequency fidds (rf) are employed. Just how 1f is employed is not described, but
the Importance of the development of radio tubes, and powerful rf generators, is noted.
Neverthdless, the primary emphads is on the interaction of Lawrence with the Universty of
Cdiforniaand with sources of private funding.

Smilaly, Herken hardly mentions how an atomic weapon operates, but he devotes a good
ded of discusson to the people involved, ther persondities, the politicd machinations both
before and during the project, the geographic location of various dements going into the bomb,
etc. Despite the lack of technicd detal, however, one learns technical things For example,
dthough the main emphags is on the people and the locations and the rivaries and efforts, and
ultimate performance associated with the various processes used during WW |l to separate
uranium (diffusion, centrifuge and eectromagnetic), one learns that eectromagnetic separation,
or cdutrons, were in fact the devices that separated the materiad for the Hiroshima bomb. This is
not commonly redized, for after the Hiroshima bomb the eectromagnetic method was not used,
as the other two methods proved to be cheaper and smpler.

By proposng eectromagnetic separation, and then making it work, Lawrence played a key
role in developing the atomic bomb. He was the only scientidt, of the few that spoke directly to
Secretary of State James Byrnes, who advocated a demonstration to the Japanese of the power of
the bomb, rather than its actua use.

A condderable part of the book is devoted to Tdler's early history and to his later important
role with the devdlopment of the hydrogen bomb. It is interesting to remember how Teler was
supported in these efforts by Lawrence who built the Materids Testing Acceerator (MTA), a
name chosen to confuse Soviet spies, to produce the tritium Teler needed and couldn't get (it
was being used to build the stockpile). The MTA never produced anything, but Lawrence and
Tdler were successful in forming a second weapons laboratory in Livermore.

The 1950s McCarthy era and the related Cdlifornia oath are described in much detail. The
trid of Oppenhemer is carefully deineasted, with particular attention to the persondities,
motives and actions. It is important to attentively read the careful history of Oppenhemer’s
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associdion with communigs--his brother was a member of the party--so as to better understand
the events leading to his persecution.

The dgnificant role of Lawrence in the ams race surprised me.  Not only was he active in
pushing the deveopment of Tdle’'s hydrogen bomb and founding Livermore Laboratory, which
| knew about, but he was active on diverse committees and was, after Openheimer's removadl,
perhaps the senior active advisor to the government and played a crucid role in the cold war
arms race. On the other hand he became active in arms control only in his lagt years. In fact this
activity was ingrumentd in his early death. Tdler, as we know, played a very large role in
nationa defense after Oppenhemer and Lawrence left the scene. It is mogt interesting to
repestedly see his exaggerated concern about the Soviets and his excessve technologica
optimism. Rarely did technicd redity judify his remarks, but this didn't seem to either phase
him or disurb his contacts in the Depatment of Defense who continued to rdy on his
judgement.

| highly recommend this impressive book. The open files, the many interviews, the careful
higory, and the degp scholarship of Gregg Herkin have disclosed many new, and important,
things. In addition, the book is an easy read. It is an interesting and important compliment to
those many books that are more technicaly oriented. It was fascinating to me--and | had thought
| knew everything there was to know about that period.

Andrew M. Sesder
Lawrence Berkeley National Laboratory
email: amsesder@LBL.GOV

A Convenient Spy: Wen Ho Lee and the Palitics of Nuclear Espionage
by Dan Stober and lan Hoffman
Simon & Schuster, 2001, 384 pages, $18.20, ISBN 0-7432-2378-0

I highly recommend reading this book, at least if you can imagine popping through the latest
techno-thriller; this book is shorter and much more breathtaking. | mysdf reread it severd
times, not in the least because the overlgoping jurisdictions of different counterintelligence,
prosecutoria and judicid offices, which dedt with the maiter, is hard to remember and even
harder to retiondize.

The authors, Dan Stober from the San Jose Mercury and lan Hoffman from the
Albuquerque Journd did an impressve job conducting hundreds of interviews with people from
dl parties to the conflict. As for the book's details of nuclear wegpons design, | cannot vouch for
their accuracy because | never possessed the necessary clearance and know even less than they
do, but at least (and contrary to most techno-thrillers), the technical details are correct from the
standpoint of college-leve physics.

For the readers who do not remember the case, | recgpitulate a few detalls. American
intelligence in the late 1980s became aware, dlegedly through intentiond lesks by the Chinese,
that the People's Republic of China possessed critica details of the design of W88 warhead—the
most modern nuclear wegpon in the U.S. nuclear arsena—with the unspoken assumption that the
PRC would use this knowledge for ther own nuclear program. The subsequent U.S.
investigation sngled out Los Alamos as the warhead's desgn center. In the mid-90s, the
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investigation converged on the Los Alamos phydcist of Tawanese origin, Wen Ho Lee. During
subsequent hearings and trials accompanied by media hoopla of nationd proportions, he pleaded
guilty to one count of mishandling dassfied informetion. His guilt in the trander of the design
specifications of W88 was never established.

Wen Ho Lee was not a random target of spy indnuations. The authors detall how he and his
wife had been investigated before for their contacts with the Chinese, which the authorities found
improper. The FBI conddered the alegations unlikdy and dismissed them. His security
clearance was not revoked at the time.

The authors eschew the conventiond lore of the Wen Ho Lee story. They could have had an
easy time digplaying Notra Trulock, then the intelligence chief of the Department of Energy, as a
villan and Bob Vrooman, former head of one of labs security offices who opposed the spy
revelations most conggently, as a hero. But the story is not one-dimensond, and the authors
offer many conflicting theories of wha heppened and why. They lig many arguments and
counter-arguments in support of severa gory lines and do not provide a fina answer. If only our
politica scientists would follow suit!

| want to pinpoint two subjects, which were & the core of the Wen Ho Lee controversy.
Stober and Hoffman describe in excruciating detall the sdf-dyled involvement of intdligence
operdives, such as Trulock, in the matters of law enforcement, for which different sandards of
probability, proof and veracity gpply. It is important to remember what happened at that time,
when these days the government mindlessy bresks the barriers between intdligence gathering
and law enforcement.

The question of whether Wen Ho Lee was a hapless victim of inditutiondized racism and
national security paranoia, a misguided attentionrseeker, or a willing or unwilling insrument in
the hands of Chinese intdligence sarvices (they find the later theory unlikely), remains further
from a definitive answer when you close the book than when you open it. To keep the suspense,
| will not tell you more about the book's conclusions.

However, Notra Trulock and a band of his loydists could have only limited impact. As the
authors correctly point out, dmogt dl of ther actions could be justified by wrong but perfectly
understandable, if not legitimate, reasons.  Yet the number of prosecutors and the lab officids
who were willing to perjure themsdves before the Federd bench misstating what exactly was
cdassfied and the precise vaue of the information Lee possessed, is scary. They adso had ther
counterweights on the other sde, most prominently Sig Hecker; director of the Los Alamos
Nationd Lab a the time the dleged espionage took place, and Bob Vrooman. The dramatic
converson of Republican Judge James A. Paker in the course of the invedtigation is pure
Shakespeare.

There are severd ingtances of black humor. For example, Wen Ho Lee's bail, conditions of
which were supposed to be more dringent that are applied against the mob bosses who can be
suspect in direct authorization of murders, was opposed on the grounds that he might be taken
from his premisess by an arborne commando forcee The appaition of Chinese military
helicopters in the New Mexico mountains, severa hundred miles from any sea or border, may
seem a little far-fetched, unless you are an avid reader of militias lore--or a Department of
Justice prosecutor.

This sory would not have achieved nationa prominence if it were not for quite a few
politicians who orchestrated lesks and went to the media with innuendos and outright lies about
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the affair. These included Secretary Richardson who according to the book authorized leaks to
the New York Times,; Congressman Schiff from Albuquerque who tried to eevate his own dature
within the Republicen paty by describing the Clinton Adminidration as “soft on Chind’;
Congressman Cox who penned the infamous Cox Report which was implicitly based on the
patently racist idea that if the Chinese achieved breskthroughs in wegpons technology they must
have used foreign espionage, and Senator Lieberman who provided credence to these bizarre
notions by peddling the Cox Report to the mass media As you may observe, the rush to exploit
the unproven spy dlegations enjoyed bipartisan support.

These and many more went to the networks in droves to portray the entire Chinese-
American community, mainland and Tawanese dike, as virtud pawns in the hands of the
Government of the Peopl€'s Republic. Cox is quoted to have suggested that every(!) Chinese-
owned business must be consdered a front for the nefarious activities by the PRC, unless proven
otherwise. | leave it to the reader to preview the implications of this unscrupulous exploitation
of national security matters for politicking in the post 9/11 climate.

Peter Lerner,
Quantum Transistor LLC, Ithaca, New York
email: rdml134@earthlink.net

Something New Under the Sun: An Environmental History of the 20th Century World,
by JR. McNelll
New York, W. W. Norton & Company, 2001

This is an excdlent reference book on worldwide and some loca environmental trends.
The dructure is degant and clever and it presents severa innovative andyses. For example, in
Pat | "Musc of the Spheres” McNaelll divides his discusson of various environmenta trends
into chapters on the lithosphere, the pedosphere (Earth's crust) , the atmosphere, the hydrosphere,
and the biosphere.

The book is not an easy read. A tedious tone is et in the preface where, after conceding that
that environmenta change is usudly good for some and bad for others, McNeill confesses that
sometimes he must  "dandon dl effort & Olympian detachment and labe it degradetion,
despoilation, destruction™ and he does so over and over and over in increasingly outraged tones.
The dendty of deal and lack of consgent soryline in Pat | (pages 19-267) probably
discourages many readers from making it to Pat Il which has some of the more intriguing
andyss. The leve of detall dso is sporadic. For example, after going on for two pages about
Tampico, Mexico, including a liging of the number of liquor stores and bakeries, McNalll
devotes only one sentence to the potentid for information technology to change energy use.

That said, | was happy to have made it to his critique of economics and ecology on page
335. Of economic theory, he says "by 1960 [it] had crysalized as a bloodless absraction in
which nature figures, if a dl, as a storehouse of resources waiting to be used. No reputable sect
of economists could account for depreciating naturd assets”  Of ecologists he says " [they]
pretended that humankind did not exig, they sought pristine patches in which to monitor energy
flows and population dynamics. Consequently they had no politica, economic, or ecologica
impact”  While some economists are now serioudy sudying resource depletion, and some
ecologists now study urban environments, this dichotomy perssts to this day and undermines the
foundations for sengible economic/enivironmenta policy.
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Findly, the book is crammed with intriguing facts. Some of my favorites Bad News in
the 20th Century, the human population quadrupled and primary power consumption increased
16-fold. Good News. in the 20th Century, industrial output increased by a factor of 40 and since
the latter hdf of the 20th century, energy intendty has declined. Cool Factoid:  human
beings..ae aout 18 percent efficient (at converting food-chemicd energy, into mechanicd
energy). By comparison, horses are only 10 % efficient.

Tina Kaarsberg. PhD

Professional Saff, Energy Subcommittee
U.S House of Representatives

kaar sbug@direcPC.com
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